Alteration of lactate production and transport in the adult rat testis exposed in utero to flutamide.
Although it is established that in utero exposure to the antiandrogen flutamide induces alteration of spermatogenesis in the adult rat testis offspring, the cellular and molecular mechanisms involved in such an effect remain to be investigated. In the present paper, by using as model adult rats exposed in utero to flutamide (0, 2, 10 mg/kg per day), we have investigated the hypothesis that germ cell alterations could be related to defects of energy metabolism and particularly to defects of the production and transport of lactate. Lactate is a preferential energy substrate produced by Sertoli cells and transported to germ cells by monocarboxylate transporters (MCT). A significant decrease (60%, P<0.001) in lactate production was observed in cultured Sertoli cells from rat testes exposed in utero to flutamide from the dose of 2 mg/kg per day. Such a decrease is concurrent to a decrease in lactate dehydrogenase A (LDHA) mRNA levels (evaluated through semiquantitative RT-PCR) and LDHA4 activity. The decrease in LDHA mRNA levels (to 64 +/- 9% of the control, P<0.05) was observed with the lowest dose (2 mg/kg per day) of flutamide tested. The decrease in LDHA mRNA levels was observed in both the whole testis and in isolated Sertoli cells, suggesting that such a decrease in LDHA expression occurred also in the (Sertoli) cells producing lactate. Lactate is transported from Sertoli cells to germ cells via MCT1 and MCT2. We immunolocalized MCT1 to all the different germ cell types and MCT2 exclusively to elongated spermatids. In the adult testis exposed in utero to flutamide, MCT1 (53 +/- 8%, P<0.02) and MCT2 (52 +/- 9%, P<0.02) mRNA levels were significantly reduced indicating that lactate transport to germ cells could be also altered. Together, these data support (i) the existence of a relationship between the antiandrogen activity and the energy metabolism in the testis and (ii) the concept of an androgen-dependent programming, occurring early in the fetal life in relation to the expression of some of the key genes involved in the production and transport of lactate in the seminiferous tubules.